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NATIONAL BUREAU OF STANDARDS 


The National Bureau of Standards! was established by an act of Congress March 3, 1901. 
The Bureau’s overall goal is to strengthen and advance the Nation’s science and technology 
and facilitate their effective application for public benefit. To this end, the Bureau conducts 
research and provides: (1) a basis for the Nation’s physical measurement system, (2) scientific 
and technological services for industry and government, (3) a technical basis for equity in trade, 
and (4) technical services to promote public safety. The Bureau consists of the Institute for 
Basic Standards, the Institute for Materials Research, the Institute for Applied Technology, 
the Institute for Computer Sciences and Technology, and the Office for Information Programs. 


THE INSTITUTE FOR BASIC STANDARDS provides the central basis within the United 
States of a complete and consistent system of physical measurement; coordinates that system 
with measurement systems of other nations; and furnishes essential services leading to accurate 
and uniform physical measurements throughout the Nation’s scientific community, industry, 
and commerce. The Institute consists of a Center for Radiation Research, an Office of Meas- 
urement Services and the following divisions: 

Applied Mathematics — Electricity — Mechanics — Heat — Optical Physics — Nuclear 

Sciences > — Applied Radiation * — Quantum Electronics * — Electromagnetics * — Time 

and Frequency * — Laboratory Astrophysics * — Cryogenics *. 


THE INSTITUTE FOR MATERIALS RESEARCH conducts materials research leading to 
improved methods of measurement, standards, and data on the properties of well-characterized 
materials needed by industry, commerce, educational institutions, and Government; provides 
advisory and research services to other Government agencies; and develops, produces, and 
distributes standard reference materials. The Institute consists of the Office of Standard 
Reference Materials and the following divisions: 


Analytical Chemistry — Polymers — Metallurgy — Inorganic Materials — Reactor 
Radiation — Physical Chemistry. 


THE INSTITUTE FOR APPLIED TECHNOLOGY provides technical services to promote 
the use of available technology and to facilitate technological innovation in industry and 
Government; cooperates with public and private organizations leading to the development of 
technological standards (including mandatory safety standards), codes and methods of test; 
and provides technical advice and services to Government agencies upon request. The Institute 
consists of a Center for Building Technology and the following divisions and offices: 


Engineering and Product Standards — Weights and Measures — Invention and Innova- 
tion — Product Evaluation Technology — Electronic Technology — Technical Analysis 
— Measurement Engineering — Structures, Materials, and Life Safety’ — Building 
Environment * — Technical Evaluation and Application’ — Fire Technology. 


THE INSTITUTE FOR COMPUTER SCIENCES AND TECHNOLOGY conducts research 
and provides technical services designed to aid Government agencies in improving cost effec- 
tiveness in the conduct of their programs through the selection, acquisition, and effective 
utilization of automatic data processing equipment; and serves as the principal focus within 
the executive branch for the development of Federal standards for automatic data processing 
equipment, techniques, and computer languages. The Institute consists of the following 
divisions: 

Computer Services — Systems and Software — Computer Systems Engineering — Informa- 

tion Technology. 


THE OFFICE FOR INFORMATION PROGRAMS promotes optimum dissemination and 
accessibility of scientific information generated within NBS and other agencies of the Federal 
Government; promotes the development of the National Standard Reference Data System and 
a system of information analysis centers dealing with the broader aspects of the National 
Measurement System; provides appropriate services to ensure that the NBS staff has optimum 
accessibility to the scientific information of the world. The Office consists of the following 
organizational units: 


Office of Standard Reference Data — Office of Information Activities — Office of Technical 
Publications — Library — Office of International Relations. 


1 Headquarters and Laboratories at .Gaithersburg, Maryland, unless otherwise noted; mailing address 
Washington, D.C. 20234. 

2 Part of the Center for Radiation Research. 

3 Located at Boulder, Colorado 80302. 

“Part of the Center for Building Technology. 
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INiRODuCTION 


This infrared bibliography is based ona systematic search of the literature 
on infrared spectroscopy up to the end of 1960. The literature search has been 
made by going through journals as well as through Chemical Abstracts. ‘The extent 
of coverage of various journals is shown in lists A, B and C at the end of the 


Introduction. 


As a general rule, any paper of interest in the field of infrared spectro- 
iscopy is imluded. Examples of fringe areas include microwave spectra where 
rotational constants are given, papers on preparation of chemical compounds 

where infrared spectra are used for identification, papers on Beer's law, 
references to mathematical treatments such as group theory and statistical 
Peet nics and so on. Papers on Raman spectroscopy have, however, not been 


included. 


The bibliography has been divided into four sections: I, Organic Compounds; 
I, Inorganic Compounds (a, of nonm-metals; b, of metals); III, Polymeric 


Compounds; amd IV, Minerals and Ores. ‘The coverage in each section is as 





‘follows. 


| 
| 


| 
_Section I : This section includes organic compounds containing C, H, D, T, 
i 


halogens, N, 0, P, S, As, B, Se and Si. Molecular complexes .like Cele -lo» 
lic H. CH_NH, .B i i ion; 
ae CHO, and 3 H, F have also been included in this section; the 


| inorganic components in the molecular complexes are also made up of the elements 


mentioned earlier. 


' 
| 


Section II(a) : In this section, inorganic compounds containing C, H, D, T, 
halogens, N, 0, P, S, As, B, Se, Si and noble gases have been included. Molecular 
complexes with inorganic components like BF, -NHz and H,S0,- «HNO 0; are also included 


in this section; the complexes also contain the elements mentioned earlier. 


Section II(b) : In this section, simple and complex compounds of elements not 
covered in Te Cay are included, the elements being arranged alphabetically. 
Molecular complexes like SnC1, -C,H.0, are included in the appropriate sub-section 
dealing with the metallic element (Sn in this case). Complexes like NavO (CoH 


2.3 O5)a5 
K,Fe(CN)¢, K,Co(CN)_NO, and K PtC1,(NH,) are included under uranium, iron, cobalt 
and platinum, respectively, and not under sodium or potassium. A complex like 

+) 
[cocis),] [ex(ox),]* (written as CoC;H, .N 40°T) would come under the element 
which comes first in alphabetical order (Co in this case). After the first IIb 


element, the elements of sections I and IIa are written followed by the other IIb 


element. 


Section III : Molecules like polystyrene (CoH, ) » polyethylene (C, Han » paral- 
dehyde, (CHO), as well as other polymeric molecules where n is not exactly 


Known are included in this section. 
Section IV : Most of the minerals and ores are included in this section. 


The bibliography is arranged in the order of empirical formlae of compounds 
in each of the above categories. The information on each compound 1s given under 


the following headings: Empirical forma; Name; Range; State; Remark and Reference. 


Empirical Formula ; In sections I and II(a), the following order of elements 
is followed in writing the empirical formulae; C, H, D, T, Br, Cl, F, I, N, O, P, 
S, As, B, Se and Si (followed by noble gases in section Ila) VYhe following 


examples would serve to illustrate the order of arrangement. 


vi 


H-C1l-Nz0 


CaenaCls -N2O,2C, HFN Og» C4 sHC1REN,0> CretyCtgNoO: C4 HAPS 4: C43 Boone 


ee 10 2 13,3 5) 2 


#2--; CHN, 1CO,, HO, D,0... 


Oe ee. 

Compounds with the same empirical formulae are arranged according to the alpha- 
betic order of the names. In section I, compounds are arranged in the order of 
increasing number of C atoms. In section II(a), C-compounds are followed by 
hydrogen compounds which are followed by deuterium compounds and so on. In 
section II(b), compounds are listed according to the alphabetic order of the 
element symbols (e.g., Ca comes before Cu). The following examples illustrate 
the manner in which empirical formlae are given in this section: (i) oxalate 
complex of Cobalt(III) CoC 04,3 (ii) acetylacetone complex of cobalt(III): 

CO H,40¢- In section III, the arrangement is similar to sections I and II 

in the monomer part of the system. The arrangement in section IV can be made 
clear by taking the example of spodumene Li,0+A1,0,+4510,. The empirical 
formula of spodumene is shown as A1,0,,8i,Li,- The first element in the formla 
is the one that comes first alphabetically among the metallic elemmts (of sec- 


tion IIb); this is followed by other elements belonging to sections I, IIa and 


IIb. 


Name of the Compound ; In raming compouids, the IUPAC rules have been generally 
_followed, although for some compounds trivial names have also been used when these 
are well known. The names of transition metal complexes have been simplified in 


the following manner: 


PagC 56H Cl yPo Chl orotriphenylphosphinepalla- Palladium(I1)-chloride, 
dium(II)-f-dichlorochlorotri- triphenylphosphine complex 
phenylphosphinepalladium(II) 


Ligands are written in the alphabetical order of their names. 


Range : ‘This gives the range of the wavelength over which the measure— 
ments are carried out. Whenever the range is not mentioned in the paper or 
abstract, we have omitted this information. When units are not mentioned, they 


are incm . 


State : This defines the physical state of the compound in which the 
measurements are carried out. ‘The code used is as follows: S = solid, mill, 


crystal, pellet or film; L = liquid; G = gas or vapor; Sol = solution. 


Remark ; This column indicates what the paper is about in a couple of words. 


The abbreviations used in this column are as follows; 


Absorp, Abs - Absorption 
Act - Activation 
Amp - Amp 1i tude 

Anal - Analysis 
Assign - Assignments 
Assoc - Association 
Calc ~ Calculation 
Char: - Characteristic 
Compar - Comparison 
Compd - Compound 
Config - Configuration 
Const - Constants 
Corr = Correlation 
Dec omp - Decomposi tion 
Depol - Depolarization 


viii 


Dispers - Dispersion 
Disso - Dissociation 
Dist ~ Distance 
Distinct - Distinction 
Elect ~ Electron 
Excit - Excitation 

Ext coeff - Extinction coefficient 
Fact - Factor 

FC - Force constants 
Freq - Frequencies 
Gr - Group 

H bond - Hydrogen bond 
At - Intensity 
Ident - Identification 
Int - Interral 
Intermol - Intermolecular 
IR = Infrared 

Iso Isomerism 

Mag Magnetic 

Micro Microwave 

Mol Molecular 


Mom inert - Moment of Inertia 


Now - Normal coordinate analysis 
OD - Optical Density 
Pert - Perturbation 


ab *< 


Pot func 
Prep 
Prop ~ 
Press 3 
Qual - 
Quant 
Quant mech 
Ref 

Refl 

Rot vib - 
Sens - 
Sp 
Spec 
Struc, Struct ~ 
Substi 
Taut - 
Temp 
Theo 
Thermo - 
Trans - 


Vib 


Reference 3; 


complete except that only the name of the first author is given. 


is arranged in the order: Author, Journal, Volume, Year ard Page. 


This column gives the literature reference. 


Potential function 
Preparation 
Properties 
Pressure 
Qualitative 
Quantitative 
Quantum mechanics 
Reference 
Reflectance 
Rotation vibration 
Sensitive 

Specific 

Spec trum 

Struc ture 
Substitution 
Tautomerism 
Temperature 

Theore tical 
Thermodynamics 
Transmission 


Vibrations 


The reference is 
the reference 


Vhe codes 


used for the journals are given in the accompanying lists A, Band C. A typical 


reference is as follows: Herzberg, JCP 17 (1949) 1099. 


For any given compound, 


x 


references are generally arranged in chronological order. In cases where there 
are more than one reference in the same year, the references are arranged accor- 


ding to the alphabetical order of the authors. 


LIST OF JOURNALS COVERED 


bist A! 


(Journals covered till the end of 1960) 


Code Journal 

AC Anal. Chem. 

ACS Acta Chem. Scandinavica 
AJC Australian J. Chem. 

AJP Australian J. Phys. 
AJSER Australian J. Sc. Res. 
AMS Am. Sci. 

APS Appl. Spec troscopy 

BSI Bull. Chem.Soc. Japan 
CJC Can. J. Chem. 

CJP Can. J. Physics 

CJR Can. J. Research (A series) 
CR Chem. Rev. 

cs Current Science 

IJP Ind. J. Phys. 

JACS J. Am. Chem. Soc. 


Xi 


Code Journal 





JAP J. Appl. Phys. 

JCP J. Chem. Phys. 

JCS J- Chem. Soc. 

JINC J. Inorg. & Nucl. Chem. 
JMP J. Mol. Phys. 

unio J. Mol. Spect. 

JOC J. Org. Chem. 

JOSA J. Opt. Soc. Am. 

JPC J. Phys. Chem. 

JPS J. Polymer Sci. 

JENB J. Res. NBS 

JSI Je 2 5Cas; elnis tine 

MC Makcromol Chem. 

MP Mol. Phys. 

N Nature 

OS Opt. Spec troscopiya 
PIAS Pro: Ind. Acad. Sci 
POL Polymer 

PR Phys. Rev. 

PRS Proc. Roy. Soc. (London) 
RMP Rev. Mod. Phys. 

RSL Rev. Sci. Instr. 

SA Spect. Acta 

TE Tetrahedron 

TFS Trans. Faraday Soc. 


xil 


List 'B' 


(Journals covered through a search in Chemical Abstracts 
for the years 1958-1961) 


A Ann 

AAN Atti Accad Nazl Lincei, Rend. Classe, Sci. Fis; 
mat. e. nat. 

ABB Arch. Biochem. Biophys. 

ACR Acta Cryst 

AF Arikiv Fysik 

AM Am. Minerologist 

ANA Analyst 

ANC Angew. Chen. 

ANCR Ann. Chim. (Rome) 

ARK Arkiv. Kemi 

ARS Anales real soc espan fis y quim (Madrid) Ser. 

BAPS Bull. Am. Phys. Soc. 

BASU Bull. Acad. Sci. U.S.S.R., Phys. Ser. 

BSCF Bull. Soc. Chim. France 

CCA Creat Chem. Acta 

CCCC Collection Czechoslov. Chem. Sommuns. 

CIL Chem. Ind (Londci) 

CPBT Chem. Pharm. Bull. (‘okyo) 

CPR Compt. Rend. 

DA Dissertation Abstr. 

DANS Doklady Akad Nauk. SSSR 


xiii 


FTT 


Fiz Tverdogo Tela 
Gazz Chim. ital. 


Helv. Chim. Acta 


Izvest. Akad. Nauk. SSSR Ser. Fiz. 


J. Agr. Food Chem. 

J. Am. Oil Chemists Soc. 
J. Appl. Chem. (London) 
J. Appl. Polymer Sci. 

J. Biological Chem. 
Journal of Chemical Education 
J. Chem. Soc. Japan 

J. Indian Inst. Sci. 

J. Phys. radium 

J. Pract. Chem. 

J. Phys. Soc. Japan 

J. Sci. Ind. Res. 

Kogyo Kagaku Zasshi 
Nuovo Cimento 

Nippon Kagaku Zasshi 
Naturwissenschaften 
Physica 

Phys. and Chen. of Solids 
Proc. Phys. Soc. (London) 
Proc. Chem. Soc. 
Quarterly Revs. (London) 


Rec. Trav. Chim. 


xiv 


SK Soumen Kemistilehti 


TEL Tetrahedron Letters 
UFZ Ukrain Fiz. Zhur 
ZAC Z. anal. Chen. 
ZAUA Z. anorg. U. allgem. Chen. 
ZE Z. Electrochen. 
ZN Z. Naturforsch 
ZOK Zhur. Obshchei. Khim. 
ZP Z. Physik. 
List Cc! 


(Journals covered by the NBS Group in their data collection 
up to (approx) 1956, but not included in Lists A and B) 


AMAF Akriv Mat. Astron. Fysik 
ASS Ann. Soc. Sci. Bruxells 
BBA Biochim et. Biophy. Acta 
BBS Bull B § 

CIC Chem. in Canada 

DFS Discs Far. Soc’. 

IE Ind. Eng. Chem. 

IEC Ind. Eng. Chem. (Anal. Ed.) 
JA Jap. Aralyst 

JP J. Physique 

JPCC J. Phys. & Coll. Chen. 
JPJ J. Pharm. Japan 


xV 


PNAS Proc. NAS 
RPCJ Rev. Phys. Chem. Jap. 


ZPC Z- Physik. Chem. Frarkfurt 
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and technical work. 


National Standard Reference Data Series—Provides 
quantitative data on the physical and chemical proper- 
ties of materials, compiled from the world’s literature 
and critically evaluated. Developed under a world-wide 


program coordinated by NBS. Program under authority 
of National Standard Data Act (Public Law 90-396). 


NOTE: At present the principal publication outlet for 
these data is the Journal of Physical and Chemical 
Reference Data (JPCRD) published quarterly for NBS 
by the American Chemical Society (ACS) and the Amer- 
ican Institute of Physics (AIP). Subscriptions, reprints, 
and supplements available from ACS, 1155 Sixteenth 
St. N. W., Wash. D. C. 20056. 


Building Science Series—Disseminates technical infor- 
mation developed at the Bureau on building materials, 
components, systems, and whole structures. The series 
presents research results, test methods, and perform- 
ance criteria related to the structural and environmen- 
tal functions and the durability and safety character- 
istics of building elements and systems. 


Technical Notes—Studies or reports which are complete 
in themselves but restrictive in their treatment of a 
subject. Analogous to monographs but not so compre- 
hensive in scope or definitive in treatment of the sub- 
ject area. Often serve as a vehicle for final reports of 
work performed at NBS under the sponsorship of other 
government agencies. 


Voluntary Product Standards—Developed under pro- 
cedures published by the Department of Commerce in 
Part 10, Title 15, of the Code of Federal Regulations. 
The purpose of the standards is to establish nationally 
recognized requirements for products, and to provide 
all concerned interests with a basis for common under- 
standing of the characteristics of the products. NBS 
administers this program as a supplement to the activi- 
ties of the private sector standardizing organizations. 


Federal Information Processing Standards Publications 
(FIPS PUBS)—Publications in this series collectively 
constitute the Federal Information Processing Stand- 
ards Register. Register serves as the official source of 
information in the Federal Government regarding stand- 
ards issued by NBS pursuant to the Federal Property 
and Administrative Services Act of 1949 as amended, 
Public Law 89-306 (79 Stat. 1127), and as implemented 
by Executive Order 11717 (38 FR 12315, dated May 11, 
1973) and Part 6 of Title 15 CFR (Code of Federal 
Regulations). 


Consumer Information Series—Practical information, 
based on NBS research and experience, covering areas 
of interest to the consumer. Easily understandable 
language and illustrations provide useful background 
knowledge for shopping in today’s technological 
marketplace. 


NBS Interagency Reports (NBSIR)—A special series of 
interim or final reports on work performed by NBS for. 
outside sponsors (both government and non-govern- 
ment). In general, initial distribution is handled by the 
sponsor; public distribution is by the National Technical 
Information Service (Springfield, Va. 22161) in paper 
copy or microfiche form. 


Order NBS publications (except NBSIR’s and Biblio- 
graphic Subscription Services) from: Superintendent of 


Documents, Government Printing Office, Washington, 
D.C. 20402. 


BIBLIOGRAPHIC SUBSCRIPTION SERVICES 


The following current-awareness and literature-survey 
bibliographies are issued periodically by the Bureau: 
Cryogenic Data Center Current Awareness Service 


A literature survey issued biweekly. Annual sub- 
scription: Domestic, $20.00; foreign, $25.00. 


Liquefied Natural Gas. A literature survey issued quar- 
terly. Annual subscription: $20.00. 


Superconducting Devices and Materials. A literature 


survey issued quarterly. Annual subscription: $20.00. 
Send subscription orders and remittances for the pre- 
ceding bibliographic services to National Technical 
Information Service, Springfield, Va. 22161. 


Electromagnetic Metrology Current Awareness Service 
Issued monthly. Annual subscription: $100.00 (Spe- 
cial rates for multi-subscriptions). Send subscription 
order and remittance to Electromagnetics Division, 
National Bureau of Standards, Boulder, Colo. 80302. 
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